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Taiwanese Unexamined Utility Model Publication No. 562240 

[TITLE OF THE INVENTION] ELECTRONIC PACKAGE INCLUDING 

WIRE BONDING CHIP 

[ABSTRACT] 

An electronic package includes a substrate (21), a function 
chip (22) attached to the substrate by soldering, a wire bonding chip 
(23) attached to the substrate by soldering and which is positioned 
on one side of the function chip, a resin encapsulation body (25) 
attached to the substrate for protecting the function chip and the 
wire bonding chip (23), plural gold wires (24), and plural electric 
connection terminals (26) attached on a bottom surface of the 
substrate by soldering. One of the plural gold wires electrically 
connects a predetermined bump (223) of the function chip to a 
corresponding bonding pad (3) of the wire bonding chip (23). 
Moreover, another gold wire electrically connects the bonding pad 
(3) to an electric connection pad (214) on the substrate (24(sic}\. The 
electric connection pad (214) is to be electrically connected to a 
bump of the function chip. This makes it possible to transmit an 
electric signal processed by the function chip to the circuit 
substrate. This results in a reduction in a length of the gold wire 
and an angle of gradient of the gold wire. Accordingly, a package 
yield is improved. 
(TECHNICAL FIELD] 

The present utility model relates to an electronic package. 
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Especially, the utility model relates to an electronic package 

including plural chips. 

[BACKGROUND] 

In order to realize reduction in size, weight, and thickness in 
an electronic product, instead of only one function being provided to 
a single electronic package, plural different functions are provided 
to an electronic package by sealing in the electronic package a chip 
module including plural different functions. This leads to reduction 
in a number of electronic parts mounted on a circuit substrate of 
the electronic product. Reducing a volume of an electronic product 
by the reducing a number of electronic parts in this manner is a 
concept that has been already studied for a long time in this 
industry. Different technical features are respectively disclosed in, 
for example, Taiwanese Patent No. 428258 "SEMICONDUCTOR 
DEVICE INCLUDING CONNECTING TERMINAL IN GRID ARRAY 
SYSTEM", Taiwanese Patent No. 443582 "STRUCTURE OF 
MULTI-CHIP PACKAGE", Taiwanese Patent No. 484749 
"MULTI-CHIP PACKAGE TECHNIQUE APPLIED TO BALL GRID 
ARRAY PACKAGE PROCESS", Taiwanese Patent No. 498513 
"MULTI-CHIP WIRING PACKAGE OF MICRO MACHINE", USP 
0153615A1/2002 "MULTI-CHIP PACKAGE TYPE SEMICONDUCTOR 
DEVICE*, USP 64074 56B1 "MULTI-CHIP DEVICE UTILIZING A FLIP 
CHIP AND WIRE BOND ASSEMBLY", and the like. 

As illustrated in FIGS. 1 and 2, in general, an electronic 
package 1 including a plural number of chips having different 
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functions includes a substrate 11, a plural function chips 12 and 
12' stacked in order from an upper side of the substrate 11 (In this 
embodiment, an example, in which two function chips are used, is 
explained ), plural gold wires 13 electrically connecting (i) the 
substrate 11 to the function chips 12 and 12' and (ii) the function 
chip 12 to the function chip 12' a resin encapsulation body 14 
attached Lo the substrate 11 and covering these function chips 12 
and 12' and the metal wires 13, and plural electric connection 
terminals 15 attached to a bottom surface of the substrate 11 by 
soldering. 

As a person skilled in a wire bonding process (wire bond) of 
an encapsulation process knows, there are differences in heights 
respectively (i) between the substrate 11 and the function chip 12, 
(n) between the function chip 12 and the function chip 12\ and (iii) 
between the substrate \2(sic) and the function chip 12' constituting 
a top layer. Therefore, when the substrate 1 1 and the function chips 
12 and 12' are connected electrically by the gold wires 13, the wire 
bonding process becomes difficult due to the differences in the 
heights. As a result, a yield is deteriorated and a molding flow in a 
subsequent resin packaging process becomes too complex to control. 
This makes the resin packaging process more difficult. 

Moreover, in a case where (i) a difference between areas of 
the two function chips 12 and 12' is large to an extreme and /or (ii) a 
difference between areas of the function chip 12' and the substrate 
1 1 is large to an extreme, lengths of the gold wires 13 increases. As 
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a result, each gold wire 13 which has increased in length sits 
loosely and undulates. The gold wire 13 becomes likely to contact 
adjacent gold wires 13 and produces a short circuit. Further, an 
angle between the wire 13 and one side of the function chips 12 and 
12' becomes too small. This does not agree with a design rule 
determined by a client. This leads to an increase in cost that a 
producer needs to bear. 

Moreover, a packaging method in which the function chips 
12 and 12' are stacked in order, in this manner, naturally increases 
a thickness of the electronic package 1. In order to maintain a 
standard thickness of a standard electronic package, a complex 
problem in the process of, for example, how to reduce (i) a thickness 
of the function chips 12 and 12' and the substrate 11, (ii) the length 
of the gold wire 13, and the like needs to be solved. 

As mentioned above, sealing plural function chips 12 and 12' 
in the electronic package 1 by the method, in which the function 
chips 12 and 12' are stacked, makes it possible to reduce a number 
of electronic packages in an electronic product undoubtedly. This 
results in attaining the object to reduce a volume of the electronic 
product. However, in such a packaging method, other than the 
problems in (i) the increase in the thickness of the electronic 



package 1 and (ii) the disagreement with the standard, it is 
necessary to study and improve the wire bonding process in order to 
improve the reliability of gold wires. 
[DISCLOSURE OF THE UTILITY MODEL] 
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Therefore, an object of the present utility model is to provide 
an electronic package having a wire bonding chip with improved 
reliability, the wire bonding chip having a reduced gold wire length 
and a reduced angle between a gold wire and a chip. 

According to the present utility model, an electronic package 
having a wire bonding chip, includes (i) a substrate (21) which 
includes a predetermined circuit layout (213) and plural electric 
connection pads (214) electrically connected to the circuit layout, (ii) 
a function chip (22), attached onto the substrate by soldering, 
which is capable of processing an electric signal and which also 
includes plural bumps (223) electrically connected to the electric 
connection pads (214) of the substrate respectively, the plural 
bumps (223) corresponding to electric connection pads (214), (iii) a 
resin encapsulation body (25), attached to the substrate, which 
resin encapsulation body covers the circuit layout (213) of the 
substrate, the plural electric connection pads (214), and the 
function chip (22) so as to block the outside air, and (iv) plural 
electric connection terminals (26), provided on an opposite side of a 
substrate surface to which a bottom surface of the function chip is 
attached by soldering, which electric connection terminals (26) are 
electrically connected to the circuit layout of the substrate, and 
which are, further, electrically connected to a circuit substrate, the 
electronic package further includes: at least a wire bonding chip 
(23), attached onto the substrate by soldering, which includes plural 
bonding pads (3) that do not conduct electricity between each other, 
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each of the pluraJ bonding pads (3) including a first soldering 
section (31) and a second soldering section (32) which are apart 
from each other but conduct electricity between each other; and 
plural gold wires (24), wherein: the first soldering section (31) is 
positioned close to a predetermined bump (223) of the function chip 
(22); the second soldering section (32) is positioned close to one 
electric connection pad (214) out of the electric connection pads 
(214) of the substrate (21), which electric connection pad (214) a 
predetermined bump of the function chip is connected to; one of the 
gold wires electrically connects the predetermined bump (223) of the 
function chip (22) to the first soldering section (31) of the bonding 
pad; another one of the gold wires electrically connects the second 
soldering section (32) to the predetermined electric connection pad 
(214) of the substrate (21); and electrical connections made by the 
gold wires allow an electric signal processed by the function chip to 
be transmitted to the circuit substrate, 
[EMBODIMENT OF THE UTILITY MODEL] 

The above and other technical contents, features, and 
advantages of the present utility model will be evident from 
exemplary embodiments explained in detail with reference to the 
drawings. In the description below, like elements are denoted with 
the like reference numbers. 

As illustrated in FIGS.3 and 4, in a first embodiment of an 
electronic package 2 including a wire bonding chip of the present 
utility model, a substrate 21, a function chip 22 attached to the 
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substrate 21 by soldering, a wire bonding chip 23 attached to the 
substrate 21 by soldering, plural gold wires 24, a resin 
encapsulation body 25 attached to the substrate 21, and plural 
electric connection terminals 26 are included. 

The substrate 21 has a rectangular shape. The substrate 21 
includes an upper surface 21 1, a bottom surface 212 on an opposite 
side of the upper surface 211, a circuit layout 213 having a 
predetermined pattern, and plural electric connection pads 214 and 
214\ A design pattern of the circuit layout 213 differs according to a 
predetermined electric function of the function chip 22. Because 
this part is not a concern of the present utility model, the detailed 
explanation thereof is omitted. The electric connection pads 214 and 
214' are positioned on fringe sections of the upper surface 21 1 and 
the bottom surface 212 respectively. The pads 214 and 214' are also 
electrically connected to the circuit layout 213. 

The function chip 22 can receive a calculation signal, a 
transmission signal, and an electric signal. The function chip 22 
includes a bottom surface 221 attached to the upper surface 21 1 of 
the substrate 2 1 , an electric connection surface 222 on an opposite 
side of the bottom surface 221, and plural bumps 223 provided on 
the electric connection surface 222. These bumps 223 are 
respectively electrically connected to electric connection pads 214 
provided on the upper surface 211 of the substrate 21 by plural 



gold wires 24 predeterminedly corresponding to the respective 
bumps 223. 
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The wire bonding chip 23 does not include any electronic 
calculating function. However, a production process of the wire 
bonding chip 23 adopts a semiconductor manufacturing process 
used for the function chip 22. By making the wire bonding chip 23 
out of silicon and /or a compound, including silicon, a thickness of 
the wire bonding chip 23 corresponds to a thickness of the function 
chip 22. The wire bonding chip 23 also includes a bottom surface 
231 attached to the upper surface 211 of the substrate 21, a 
surface 232 for gold wires on an opposite side of the bottom surface 
231, and plural bonding pads 3 which do not conduct electricity 
between each other (which do not intersect each other). 

Each of the bonding pads 3 is made of a conductive material, 
for example, gold, nickel, copper, aluminum, or an alloy including a 
component such as gold, nickel, copper, aluminum, and the like. 
The bonding pads 3 are provided on the surface 232 of the wire 
bonding chip 23 in a predetermined manner. In selecting materials 
as mentioned above, a material for the gold wires needs to be 
selected appropriately. Bonding the gold wires 24 and the bonding 
pads 23 when both are made of the same or similar materials 
provides the strongest bonding between the gold wires 24 and the 
bonding pads 23. 

The bonding pads 3 mentioned above are provided apart 
from each other, and each of the bonding pads 3 includes a first 
soldering section 3 1 and a second soldering section 32 which do not 
conduct electricity between each other. The first soldering sections 
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31 are close to predetermined bumps 223 of the function chip 22. 
The second soldering sections 32 are close to the electric connection 
pads 214 of the substrate 21. In this embodiment, these bonding 
pads 3 are respectively formed so as to have an L- shape or a 
rectangular shape. Sequentially, the first soldering sections 31 are 
provided in a concentrated manner and the second soldering 
sections 32 are distributed in a radial pattern in a widely spreading 
manner. This causes the first soldering sections 31 to be relatively 
closer to the bumps 223 of the chip 22 and the second soldering 
sections 32 to be relatively closer to the electric connection pads 
214 of the substrate 21. Here, distribution patterns of bumps of 
function chips and electric connection pads of substrates, which 
function chips and substrates are applied especially to different 
electronic products, differ from one another. Accordingly, a shape of 
a wire bonding chip needs to be adjusted for different function chips 
and substrates. At the same time, the shape and a distribution 
pattern of plural bonding pads of the wire bonding chip also need to 
be adjusted to a distribution pattern of bumps of the function chip 
and electric connection pads of the substrate. These configuration 
patterns vary in many ways. Therefore, the explanation of each 
pattern is omitted here 

As a person skilled in an encapsulation technique knows, a 
predetermined bump 223 of the function chip 22 is electrically 
connected to a predetermined electric connection pad 214 of the 
substrate 21 by one gold wire 24 only, in a conventional art. In this 
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manner, an object of connecting the function chip 22 and the 
substrate 21 electrically is attained. However, in this utility model, 
first, a predetermined bump 223 of the function chip 22 among 
plural bumps 223 close to the wire bonding chip 23 is electrically 
connected to the first soldering section 31 of the bonding pad 3 by 
one of the gold wires 24. Then, the second soldering section 32 and 
a predetermined electric connection pad 214 of the substrate 21 are 
electrically connected by another one of the gold wires 24. The 
bumps 223 of the function chip 22 on sides different to that of the 
predetermined bump are electrically connected to the electric 
connection pads 214 of the substrate 21 by a general wire bonding 
method. This improves a yield in a wire bonding process as well as 
being able to reduce a length and a height of original gold wires 24. 
By electrically connecting the bumps of the function chip 22 to the 
plural electric connection pads 214 of the substrate 21 in order by 
these gold wires 24 in this manner, transmission of an electric 
signal calculated by the function chip 22 to the substrate 21 
becomes possible. 

The resin encapsulation body 25 is a polymer. The resin 
encapsulation body 25 is attached to the upper surface 211 of the 
substrate 21. The resin encapsulation body 25 blocks out the 
outside air by covering the plural electric connection pads 214 of 
the circuit layout 213, the upper surface 211 of the substrate 21, 
the function chip 22, the wire bonding chip 23, and the plural gold 
wires 24 so as to prevent oxidation and corrosion. 
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The electric connection terminals 26 are respectively 
attached to the corresponding plural electric connection pads 214' 
of the bottom surface 212 of the substrate 21 by soldering, and 
electrically connected to the circuit layout 213 of the substrate 21. 
The electric connection terminals 26 cause the electronic packaged 
to be electrically connected to a circuit substrate (not illustrated) of 
a predetermined electronic product. The electric connection 
terminals 26 causes an electric signal calculated by the function 
chip 22 to be transmitted to the substrate 21 and then further to 
the circuit substrate, and makes the electronic package 2 perform a 
predetermined function. 

As mentioned above, in the present utility model, a wire 
bonding chip 23, which does not include an electronic calculating 
function, is provided on one side of the function chip 22 by 
soldering. The bumps 223 of the function chip 22 and the electric 
connection pads 214 of the substrate 21* which are originally 
intended to be connected electrically, are connected via the plural 
bonding pads 3, which do not conduct electricity between each 
other, by (i) first electrically connecting the bumps 223 of the 
function chip 22 and the bonding pads 3 respectively by two gold 
wires 24 (sic) and (ii) further electrically connecting the bonding pad 
3 and the electric connection pad 214 of the substrate 21 by 
another gold wire 224 (sic). This makes it possible to drastically 
reduce the length of the gold wire 24 and the height of the gold wire 
24. Accordingly, as a person skilled in a semiconductor process and 
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an encapsulation technique knows, although material cost 
increases partially due to an addition of the one wire bonding chip 
23, the cost can be reduced in total. At the same time, because the 
reduction in length and height of the original gold wire 24 is 
possible, a degree of control of the gold wire 24 and a yield in the 
wire bonding process can be improved. Furthermore, because the 
shorter and lower gold wire 24 does not affect a molding flow in a 
subsequent resin packaging process, a yield in the packaging 
process can be improved. As a result, the present utility model can 
respond to a need of producers by reducing total production cost. 



In the present utility model, a difference in areas of the 
function chip 22 and the substrate 21 is within a predetermined 
range. By changing relative positions of the function chip 22 and 
the substrate 21 and, moreover, by providing the wire bonding chip 
23, all the parameters of the gold wire, for example, height of the 
gold wire 24, the length of the gold wire 24, an angle between the 
gold wire 24 and one side of the function chip 22, and the like, can 
be arranged to meet a design rule required by a client. 

Because the difference in areas of the function chip 22 and 
the substrate 2 1 is extremely large, all the parameters of the gold 
wire, for example, height of the gold wire 24, the length of the gold 
wire 24, an angle between the gold wire 24 and one side of the 
function chip 22, and the like may not be able to meet a design rule 
required by a client even if relative positions of the function chip 22 
and the substrate 21 are changed and, moreover, the wire bonding 
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chip 23 is provided. In such a case, as illustrated in FIG. 5, namely, 
as described in a second embodiment including an electronic 
package 2' including the wire bonding chip of the present utility 
model, plural different wire bonding chips 23 and 23' are provided 
on different sides of the function chip 22. In this embodiment, an 
example in which two wire bonding chips 23 and 23' are provided 
on two sides adjacent to the function chip 22 is explained. This 
shortens and reduces the original length and height of the gold wire 
24. A detailed structure of the example has already been explained 
in the first embodiment. Accordingly, the explanation is omitted 
here. 

FIG.6 is a third embodiment of an electronic package having 
the wire bonding chip of the present utility model. This embodiment 
is similar to the two embodiments mentioned above. However, this 
embodiment is different from other embodiments in that, when a 
different function chip 22 is designed, according to a demand for a 
circuit, plural gold wires 24 connected to the pad 223 (sic) of the 
function chip 2 (sic) often need to be connected to corresponding 
plural electric connection pads 214 of the substrate 21 by soldering, 
or plural gold wires 24 connected to the plural bumps 223 of the 
function chip 22 often needs to be connected to a corresponding 
electric connection pad 214 of the substrate 21 by soldering. 
Accordingly, in the present embodiment, all of the first soldering 
section 31 and the second soldering section 32 of bonding pads 3 of 
an electronic package 2" are connected to at least one end of one of 
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the gold wires 24 selectively by soldering. The materials of the 
bonding pads 3 and the gold wires 24 are same or similar. Therefore, 
even when plural gold wires 24 are connected to the first and the 
second soldering sections 31 and 32, by soldering, the first and the 
second soldering sections 31 and 32 do not affect a connection 
section of each of the gold wires 24. Accordingly, the present utility 
model is applied to an electrical connection of the different function 
chip 22. 

Moreover, the electronic package having the wire bonding chip 
of the present utility model is also applied to the conventional 
electronic package in which plural function chips are stacked. In 
this case, only one or plural layer(s) of a function chip(s) needs to be 
added between (i) the wire bonding chip 23 and the function chip 
22 and (ii) the substrate 21. There are many variations to which 
such a structure is applied. The explanation thereof is omitted. 

Overall, the present utility model relates to the electronic 
packages 2 and 2* respectively including the wire bonding chips. By 
providing the wire bonding chips 23 and 23' that do not include an 
electronic calculating function, the length of a gold wire 24 and the 
height of the gold wire 24 are reduced. At the same time, a degree of 
a control of the wire bonding can be improved. Moreover, a yield of 
the packaging process can be improved because an influence to the 
molding flow of the subsequent resin packaging process is reduced. 
Therefore, the total production cost can be reduced. As a result, the 
present utility model can respond to needs of producers, and 
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accordingly, the object of the present utility model can be attained 
reliably. 

The present utility model is not limited to the description of 
the embodiments mentioned above, but may be altered in various 
ways within the scope of the claims. 
[BRIEF DESCRIPTION OF DRAWINGS) 

FIG.l is a cross-sectional view of a structure of a BGA (Ball 
Grid Array) package including chips stacked in plural layers 
according to the conventional art. 

FIG. 2 is a plan view of FIG.l, which plan view illustrates a 
pattern in which the chips stacked in the plural layers are 
electrically connected by gold wires. 

FIG. 3 is a cross -sectional view illustrating a structure of a 
first embodiment of an electronic package having a wire bonding 
chip of the present utility model. 

FIG. 4 is a plan view of FIG. 3, which plan view illustrates a 
pattern in which a function chip, the wire bonding chip, and a 
substrate are electrically connected each other by gold wires. 

FIG. 5 is a plan view of a second embodiment of an electronic 
package including wire bonding chips, which plan view illustrates a 
pattern in which lengths and distribution angles of gold wires are 
reduced by electrically connecting the function chip to the substrate 
via the two wire bonding chips by gold wires. 

FIG. 6 is a plan view of a third embodiment of an electronic 
package having a wire bonding chip of the present utility model, 
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which plan view illustrates that each of the first soldering section 
and the second soldering section included in each of the bonding 
pads is connected to at least one end of one of the gold wires 
selectively by soldering. 

[EXPLANATION OF REFERENCE NUMERALS] 
1 : Electronic package 
1 1 : Substrate 
12, 12': Function Chip 
13: Gold Wire(s) 
14: Resin Encapsulation Body 
15: Electric Connection Terminal 
2, 2', 2": Electronic package 
2 1 : Substrate 
211: Upper Surface 
212: Bottom Surface 
213: Circuit Layout 
214, 214': Electric Connection Pad 
22: Function Chip 
221: Bottom Surface 
222: Electric Connection Surface 
223: Bump 

23, 23': Wire Bonding Chip 
231 bottom Surface 
232: Surface For Gold Wires 
24: Gold Wire(s) 
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25: Resin Encapsulation Body 

26: Electric Connection Terminal (Ball) 

3: Bonding Pad 

31: First Soldering Section 

32: Second Soldering Section 

[CLAIMS] 

1. An electronic package having a wire bonding chip, 
comprising (i) a substrate (21) which includes a predetermined 
circuit layout (213) and plural electric connection pads (214) 
electrically connected to the circuit layout, (ii) a function chip (22), 
attached onto the substrate by soldering, which is capable of 
processing an electric signal and which also includes plural bumps 
(223) electrically connected to the electric connection pads (214) of 
the substrate respectively, the plural bumps (223) corresponding to 
electric connection pads (214), (iii) a resin encapsulation body (25), 
attached to the substrate, which resin encapsulation body covers 
the circuit layout (213) of the substrate, the plural electric 
connection pads (214), and the function chip (22) so as to block the 
outside air, and (iv) plural electric connection terminals (26), 
provided on an opposite side of a substrate surface to which a 
bottom surface of the function chip is attached by soldering, which 
electric connection terminals (26) are electrically connected to the 
circuit layout of the substrate, and which are, further, electrically 
connected to a circuit substrate, the electronic package further 
comprising: 
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at least a wire bonding chip (23), attached onto the substrate 
by soldering, which includes plural bonding pads (3) that do not 
conduct electricity between each other, each of the pluraJ bonding 
pads (3) including a first soldering section (31) and a second 
soldering section (32) which are apart from each other but conduct 
electricity between each other; and 

plural gold wires (24), wherein: 

the first soldering section (31) is positioned close to a 
predetermined bump (223) of the function chip (22); 

the second soldering section (32) is positioned close to one 
electric connection pad (214) out of the electric connection pads 
(214) of the substrate (21), which electric connection pad (214) a 
predetermined bump of the function chip is connected to; 

one of the gold wires electrically connects the predetermined 
bump (223) of the function chip (22) to the first soldering section 
(31) of the bonding pad; 

another one of the gold wires electrically connects the second 
soldering section (32) to the predetermined electric connection pad 
(214) of the substrate (21); and 

electrical connections made by the gold wires allow an 
electnc signal processed by the function chip to be transmitted to 
the circuit substrate. 



2. The electronic package having the wire bonding chip as 
set forth in Claim 1, wherein: 



Seo 26 2005 



0:42 



FROM HARAKENZO PAT. 



2005* 9fl26B(fl)13:41/iH13:31/HK4807405247 P 55 



page 19 



No. 562240 



a thickness of the wire bonding chip corresponds to a 
thickness of the function chip. 

3. The electronic package having the wire bonding chip as 
set forth in Claim 1 , wherein: 

the wire bonding chip is made of silicon or a compound 
including silicon. 

4. The electronic package having the wire bonding chip as 
set forth in Claim 1, wherein: 

the bonding pads of the wire bonding chip are made of a 
conductive material, 

5. The electronic package having the wire bonding chip as 
set forth in Claim 4, wherein: 

the bonding pads of the wire bonding chip are made of gold, 
nickel, copper, aluminum, an alloy including at least gold, an alloy 
including at least nickel, an alloy including at least copper, and/ or 
an alloy including at least aluminum. 



6. The electronic package having the wire bonding chip as 
set forth in Claim 1 wherein: 

the bonding pads of the wire bonding chip are applied on one 
surface of the wire bonding chip in a predetermined manner. 
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7. The electronic package having the wire bonding chip as 
set forth in Claim 1 wherein: 

each of the first soldering section and the second soldering 
section included in each of the bonding pads is connected to at least 
one end of one of the gold wires selectively by soldering. 
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